We are dealing with the direct conditioning of fine-scale geostatistical models to dynamic data, the updating process being no more conducted on the fluid flow simulation model (obtained after an upscaling step). The proposed method ensures the preservation of the overall geostatistical properties of the fine-scale model throughout the history matching process. The search of an optimal parameterization is gained through the use of refinement indicators which allow us to select a priori the geostatistical realizations having the strongest sensitivity with respect to the objective function. We are then able to speed up and enhance the optimization process. Lastly, we applied the proposed methods to facies based models which have discontinous petrophysical properties. We introduced the concept of transition facies which allows to consider facies models as continuous models. Some sensitivity studies validate the use of such transition facies as the associated errors are negligible compared to those due to the upscaling step.
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